Effect of potassium and N-methyl-D-aspartate on the aspartate aminotransferase activity in cultured cerebellar granule cells.
The effect of potassium depolarization and N-methyl-D-aspartate (NMDA) on the activity of aspartate aminotransferase (AAT; EC 2.6.1.1), an enzyme suggested to be involved in neurotransmitter glutamate synthesis, was studied in cultured cerebellar granule neurons. Both KCl and NMDA increased AAT activity in a dose-dependent manner. When cells were treated 48-72 hr with 40 mM KCl or 150 microM NMDA the AAT was enhanced about 65-75%. The EC50 for NMDA and KCl were 25 microM and 17 mM, respectively. The effect of NMDA and KCl was specific for AAT without affecting the activity of other enzymes like lactate dehydrogenase or protein content and it was observed only in granule cells but not in astrocytes or cortical neurons. The effect of KCl was not mediated by an activation of excitatory amino acid receptors and was Ca(++)-dependent. The effect of NMDA was completely blocked by Mg++ and NMDA antagonists. The increase of AAT induced by AAT and KCl was blocked by cycloheximide and actinomycin D, suggesting an involvement of de novo synthesis of proteins and RNA. Kainic acid and quinolinic acid were also effective in increasing the AAT activity. The action of kainate was less effective than that of NMDA and it was observed only at relatively low concentrations (10 microM). Quinolinic acid raised the activity of AAT about 45% at a concentration of 500 microM. Other non-NMDA agonists did not modify the AAT activity. From these findings we can conclude that NMDA and KCl exert a trophic action on cerebellar granular neurons.(ABSTRACT TRUNCATED AT 250 WORDS)